infection by the pathogenic microsporidian Paranosema whitei (Hangartner et al 2015) .
Thus, the evolutionary relationship between sexually selected traits and immunity, at least in 1 0 8
invertebrates is unclear.
0 9
A "recurring theme" in a lot of the above mentioned studies, as observed by Lawniczak et al. differences (e.g., Hangartner et al 2015) . This leads to a dissonance between potential pathogenic infection) (Fedorka et al 2007) . One way of incorporating fitness is to evolve host
populations under different levels of sexual selection, and then measure their fitness (e.g., system of invertebrates is in fact not that simple, with several studies showing pathogen combat different infections. For example, Gupta et al. (2013) showed that males from the
same populations of Drosophila melanogaster that showed increased resistance against
Pseudomonas entomophila upon mating, did not show any effect of mating when challenged
with Staphylococcus succinus. This argument can be extended to the evolutionary effect of
sexual selection in males on their immune response as well. Therefore, in order to assess 1 2 9
these relationships, it is important to measure host fitness against different ecologically 1 3 0 relevant pathogens. However, such studies are conspicuous by their absence. populations under male biased (M) or female biased (F) operational sex ratio regimes.
Previous studies have shown that males in these populations have diverged in terms of their
reproductive traits, such as courtship and locomotor activity, and, sperm competitive ability
(Nandy et al 2013 a,b). We subjected the males from both regimes to infection by three assays (Pe and Ss), and ability to clear bacteria in the third (Pr). We predicted that a common Ancestral populations:
The two ancestral populations used in this study are called LH and LH st , both of which are 'scarlet eye' marker to the LH genetic background and is maintained at an adult census size kept there for two days after which they are allowed to oviposit for 18 hrs in fresh vials with
food. These vials are controlled for egg density (~150 eggs /vial) and incubated to start the
next generation.
Selection regimes:
The selection regimes are derived from LH st . Initially three populations, C 1-3 , were derived Experimental males were collected within 6 hours of eclosion from pupae, which ensured 2 0 2 their virginity, since in these populations it takes the flies ~8 hours to attain sexual maturity.
0 3
These males were kept in vials provided with corn-meal molasses food at a density of 8 males
per vial. On 12 th day post egg collection (i.e., 2-3 day-old adult) flies from each selection 2 0 5 regime were randomly assigned to two groups: 'Virgin' and 'Mated'.
0 6
In the Virgin treatment, virgin males were transferred to vials containing fresh food as they 2 0 7
were. In the Mated treatment, males from each vial were combined with virgin LH st females per selection regime per block respectively for each of the pathogens. All pricking was done for pricking and were maintained in single sex vials. Measure of infection response:
For Pe and Ss response to pathogenic infection was measured in terms of survivorship post infection. For Pr, since mortality was low (<5%) and did not differ from the sham control,
response was measured as the ability of the host to clear bacteria using the method described randomly and divided into groups of three. They were then crushed using a mortar inside used as unit of analysis.
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Statistical Analyses:
All analyses were performed in R (R core team 2015). Survivorship (for Pe and Ss) was modelled either using block as a random factor or excluding Block using R package "Coxme" (Therneau 2012) using the following two expressions:
Model 1: ~Selection_Regime * Mating_Status + (1 | Block/Selection_Regime)
Model 2: ~Selection_Regime * Mating_Status Since analysis of deviance revealed no effect of block (analysis of deviance test: cumulative data were then tested for difference in survivorship. We compared the Cox partial likelihood (log-likelihood) estimates across treatments and selection regimes.
Test for the effect of mating status and selection on number of CFUs (in case of Pr), colony 2 4 1 count data was natural log transformed. Normality was verified using Shapiro -Wilk test.
4 2
The data were then subjected to ANOVA (with Satterthwaite approximation for degrees of random factor. This was performed using package "lme4" (Bates et al. 2011).
4 5
Post-hoc pairwise comparisons using Tukey's HSD method was performed with the package 2 4 6
"lsmeans" (Lenth 2016). All data are archived in Dryad data repository.
Results

4 8
For survival analysis, we compared the Cox partial likelihood (log-likelihood) estimates.
4 9
Mating had a significant effect on survival against Pe (Table1a). Pairwise comparisons
showed that mated males survived better than virgins in both M and F regimes (p<0.001,
Figure1). However, there was no effect of selection or selection × mating status interaction.
5 2
This indicates that sexual selection had no effect on survival on either virgin or mated males.
5 3
Similarly, against Pr, we found a significant effect of mating, but no selection × mating 2 5 4
interaction effect (Table 1c) . Here again, post-hoc analysis (Tukey adjusted p) showed that (p=0.015) regimes (Figure2). There was no effect of either mating, selection regime or
selection × mating interaction on survivorship against infection by Ss (Figure 3 , Table 1b ).
5 8
Discussion:
Here we show, using Drosophila melanogaster and three different ecologically relevant show that even after going through more than a hundred generations of differential sexual No effect of sexual selection on immune response:
Males from M and F regimes were not different from each other in terms of either post that neither survival nor bacterial clearance ability changes in response to differential levels 2 9 6 of sexual selection, providing persuasive evidence that in this system response to sexual 2 9 7 selection has not been traded-off with investment in immune response.
9 8
Phenotypic effect of reproduction on immunity depends on pathogen:
We found that mated males from both M and F regimes had better survivorship and bacterial
clearance abilities against Pe and Pr respectively. We have previously shown that in the in that, unlike this study, we found no evidence of trade-off between mating and immunity in mates, production of sperm and accessory gland proteins etc.) is complex -even fact that we find no difference in survivorship between mated and virgin males against a third highlights this issue. Evolutionary response does not mirror phenotypic correlation:
McKean and Nunney (2008) showed that increased sexual selection resulted in evolved
populations of Drosophila melanogaster where males had exaggerated sexually selected
traits, but had reduced ability to clear the non-pathogenic bacteria E. coli. This mirrored the phenotypic trade-off they found between mating and immunity (McKean and Nunney, 2001 , al. 2013 , Barribeau and Schmidt-Hempel, 2016 colony count data (natural log transformed) against Providencia rettgeri. There was no differences between any of the treatments. 
